Introduction: Fracture neck of femur has been recognised since the time of Hippocrates and is a common orthopaedic problem in old age and they have a tremendous impact on both the health care system. Despite marked improvements in the implant design, surgical technique and patient care, they still remain an unsolved fracture as for as treatment and results are concerned among the orthopaedic fraternity around the world. By this study we will be able to assess whether bipolar prosthesis really functions as its name suggests or vice versa as the literature suggests. Materials and Methods: Consist of 2 parts. Part I is a (prospective study) in which Patients who undergone Bipolar hemiarthroplasty for fracture neck of femur at PSG Hospitals were included in the study after obtaining their consent during the period of December 2011 to June 2013. Part II was a retrospective study where we took a data of patients who were operated earlier in our institute and had completed atleast 2 years of follow-up. Results and Discussion: With this study we found that for effective functioning of bipolar prosthesis IPJ movement remains a vital cog in the success of the bipolar prosthesis. In this study we found that there is good amount Inter-prosthetic joint movement of bipolar prosthesis at short -term and mid -term followup. The functional outcome is also good when Inter-prosthetic joint movement is more than 25%.
Introduction
Fracture neck of femur has been recognised since the time of Hippocrates and is a common orthopaedic problem in old age and they have a tremendous impact on both the health care system and society in general [1] . Despite marked improvements in the implant design, surgical technique and patient care, they still remain an unsolved fracture as for as treatment and results are concerned among the orthopaedic fraternity around the world [2] . Fractures of the neck of femur are on increase, which is not unexpected, as the general life expectancy has significantly increased during the few decades. These fractures may double within next 20 years and fracture rate doubles for each decade of life after 5 th decade of life [3] . It's has been predicted that by the year of 2050, the number of hip fractures would triple. This is the commonest fracture in old aged individuals because of osteoporosis and advancing age causing more brittleness of bone. So prolonged immobilization during such fractures in elderly will jeopardise the life span of the patient and further complicates the problem. This forces one to totally abandon complete immobilisation to achieve a bony union, or to resort early ambulatory procedures by surgery. The blood supply to neck and head of femur is extensive, intricate and complicated. Healing process mainly depends on good blood supply. Non-union, avascular necrosis of femoral head and secondary degenerative arthritis are the principal complications of this fracture. The surgeon may have control over the problem of non-union, whereas he may have none over avascular necrosis and arthritis. This further handicaps the treatment of these fractures as the healing process is always in doubt. It's also a known fact that hip is a weight bearing joint and many performance based functions depend on hip joint. A successful operation at hip joint should provide painless, stable hip with wide range of movements.
Under these circumstances one has to decide whether the prolonged immobilization has to be employed to achieve bony union or quick ambulation by hemi-replacement arthroplasty, to achieve fair degree of function. Since early 1950's prosthetic replacement was introduced for solving the problems of Fracture neck of femur and vitallium intramedullary prosthesis received a hearty welcome, thus preventing Non-union and avascular necrosis. The AustinMoore and Thompson prostheses have been successful implants in treating fracture neck of femur. Disabling pain and acetabular erosions are frequent complications after the use of Moore prosthesis [4] . So in an attempt to retard the acetabular wear, prolong the life of the implant and delay the need for revision surgery the bipolar prosthesis was developed by James E Bateman in Toronto in 1974, which had the great advantage of second joint, below the acetabulum. It was named bipolar prosthesis, since it had an outer head of metal which articulates with acetabulum and a second inner metallic head which articulates with High Density Poly-Ethylene (HDPE), lining the inner surface of outer head. So hip motion is to occur at 2 interfaces -primarily at the prosthetic interface and secondarily at the metal -cartilage interface, thus minimising the articular wear. This prosthesis was found to be very useful and results were encouraging [5] .
But studies attempting to demonstrate the relative movements at the interfaces have yielded conflicting results. It's known that a friction produces particulate debris from the polyethylene liner and this was thought to be the cause of foreign body reaction causing stiffening up of the interprosthetic joint and also osteolysis and aseptic loosening of the implant. Recent studies have shown that over a variable period of time the bipolar prosthesis will become unipolar functionally due to stiffening up of the inter-prosthetic joint (IPJ). This study represents the assessment of the inter-prosthetic joint movement in bipolar prosthesis done for fracture neck of femur at 6months and mid-term follow-up by radiological means. By this study we will be able to assess whether bipolar prosthesis really functions as it's name suggests or vice versa as the literature suggests.
Materials and Methods
Source of data Consist of 2 parts. Part I is a (prospective study) in which Patient's who undergone Bipolar hemiarthroplasty for fracture neck of femur at PSG Hospitals were included in the study after obtaining their consent during the period of December 2011 to June 2013. Part II was a retrospective study where we took a data of patients who were operated earlier in our institute and had completed atleast 2 years of follow-up.
Method of data Collection
By Convenient sampling method, the patients undergoing bipolar hemiarthroplasty for fracture neck of femur were assessed radiologically for amount of inter-prosthetic joint motion during post-opeartive period. 
Implant used

Surgical Procedure
All surgeries were performed on an elective basis using standard aseptic precautions, Surgery was performed under spinal or general anaesthesia. Patient was positioned laterally lying on the unaffected side. For all the patient's lateral approach (Hardinge approach) was used in our series.
Post-operative protocol
Throughout the post-operative period adequate care was taken to prevent abduction and external rotation of the limb. All patients received Quads strengthening X's and mechanical DVT prophylaxis during immediate post-operative period. All patient's were started on Full weight bearing ambulation as tolerated by the patient. Once initial pain subsided specific Xrays were done to assess the inter-prosthetic joint (IPJ) and outer bearing movement was assessed during immediate postop (24 to 48 hours) , at 6 weeks and after 6 months with operated hip in neutral and maximum abducted positions.
X-ray Technique:
Two A.P x-rays of pelvis were taken. One with limbs in neutral position and neutral rotation and the other x-ray with affected limb in Maximum abduction are taken.
Radiological Assessment
We followed the method of p lain radiographs, as described by Bochner et al.
On the X-ray in the neutral position, 3 lines are drawn as follows:
Line 1: a line drawn tangential to the most inferior aspects of the ischial tuberosities which is used as a reference line. At the end of 6 months follow-up, in addition to Radiological assessment Functional outcome was also assessed with Oxford hip score. Part -2 (Retrospective study): Patients in this group who had already undergone Bipolar H.A and completed 2 years follow-up were reviewed. The x-rays were taken in the similar fashion as described above. Functional outcome assessment was done using Oxford hip score. The retrospective study helped us to assess IPJ motion at midterm follow-up.
Oxford Hip Score (OHS)  It's useful to assess the outcome after surgical procedures by measuring 'patients' perceptions in adjunction to surgery. OHS assesses pain (6 items) and function (6 items) of the hip in relation to daily activities such as walking, dressing, sleeping etc.12 items with 5 categories of responses. Scores range from 0 to 4 (worst to best). May not require any formal treatment. Table 10 shows the IPJ motion at end of 6 months in various age groups in prospective study of 31 patients. On data analysis there was no statistical significance between the IPJ motion and various age groups (P = 0.495 > 0.05). Though the IPJ motion seems to be higher in patients above 80 years, the sample size for the particular age group was not significant. This graph demonstrates the relation of B Table 12 depicts the comparison of B2 -A2 at 6 months against the gender in prospective study of 30 patients. The IPJ motion was found to be almost the same in both females and males. There was also a statistical difference between the 2 groups in relation to IPJ motion IPJ. Table 13 depicts the comparison of IPJ motion at 6 months with Oxford Hip Score in prospective study of 30 patients. IPJ motion of the patients was divided into 2 groups for the ease of data analysis (Group I -IPJ motion > 25%, Group II -IPJ motion < 25%). Based on our data analysis the mean OHS was statistically significant in patients with IPJ motion > 25% (Mean OHS -42.7), (P = 0.00 < 0.05). Table shows comparison between the IPJ motion and OHS in Retrospective Study. Since the sample size is small in retrospective study this data was not compared with the data in the Prospective study. For the current retrospective data the analysis was not statistically significant.
Results
Motion At 6 Months Vs
Retrospective Study IPJ Motion
Discussion
The basic advantage of the Bipolar prosthesis over conventional unipolar prosthesis is movement at the two interfaces ie. Between the prosthetic inner femoral head and polyethylene liner and between acetabulum and the outer head. It was proposed that the complications like acetabular erosions would be delayed or prevented by reducing wear due to sliding motion in the acetabular socket. The high molecular weight polyethylene (HMWPE) articulation also absorbs some of the impact forces during gait. This advantage of Bipolar over unipolar prosthesis has been accepted by many studies, but there have been some reports in the literature that cast doubt on the continuity of inter-prosthetic movement in a bipolar prosthesis over time. Various radiographic studies have been done in which the prosthesis was imaged in various non-weight-bearing and static weight-bearing positions to estimate the fraction of movement that is occurring at the inter-prosthetic joint in a bipolar prosthesis. Phillips 63 used radiograph in supine position, first in neutral and then in maximum abduction and adduction. Verberne used image intensifier to do radiological examination. In this context we undertook the present study of evaluating the IPJ motion radiologically over a period of time at 6 months and at the end of 2 years. We had also tried to corelate the amount of IPJ movement to Functional outcome to assess whether there's any improvement in the quality of life in patient's with good IPJ motion. We followed the method of plain radiographs, as described by Bochner et al. In our series the amount of IPJ movement was 55% during immediate post-op, 43% during 6weeks & 28% at the end of 6 months. The mean Inter -prosthetic joint movement at end of 2 years follow -up was 31% for patients in the retrospective group. So at the end of 6 months 66% of the patients had > 25% of Inter prosthetic joint movement in our prospective study and 80% had > 25% in the retrospective study. However we are not analyzing the same group of patients in the prospective and retrospective study & the sample size of retrospective study is small. This could have probably resulted in higher inter -prosthetic joint movement at the end of 2 years. Drinker and Murray reported that although some inner motion occurred in most implants, it was less than predicted. Philips TW (1987) had done a study on Fluroscopic movement in 100 patients who had undergone Bateman Bipolar arthroplasty. Out of these 100 patients Group I had 76 patients with arthritis of hip and Group II had 24 patients with neck of femur fractures. In 80% of group I patients, the prosthesis retained Bipolar function at the end of 4 years follow-up study as compared to only 25% of group II patients retained the bipolar functioning of the prosthesis. Verbene G.H.M (1983), did a radiological study of movements of two components in Variokopf prosthesis in 20 patients with fracture neck of femur during Immediate, 1 month and 3 months post-operative period. He observed that the IPJ lost mobility and at 3 months it became almost completely stiff with inter-prosthetic joint motion of only 16.9% being retained.
Bochner RM, in a study 26 patients with Bateman's Prosthesis who were assessed radiologically for interprosthetic joint motion, concluded that bipolar function was retained at the end of 4 years and the motion was shared between both the joint interfaces
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. In their study the interprosthetic joint motion at 6 months was 19%. In a study conducted Anil kumar rai, from Banaras hindu university, varanasi, india during the period march 2003 to january 2011 treated with BHU bicentric bipolar prosthesis, showed that in cases of fracture neck of femur, the percentage of total abduction occurring at the interprosthetic joint at 3 months was 33.74% (mean value of all the patients), which fell to 25.66% at 1.5 years and remained stationary till 6 years. So they concluded that some amount of IPJ motion is still preserved at the time of their mid-term follow-up of 6 years. Higher Inter-prosthetic joint motion was observed in the arthritic group as compared to fracture group. This could be explained possibly due to friction phenomenon. The results of our study regarding the Inter -prosthetic joint movement was comaparable to other studies in literature. Verbene et al. showed only 16.9% inter-prosthetic Joint movement at the end of 3 months in 20 patients & Bochner et al. showed 19% movement at the end of 6 months in 18 patients. Our study had better inter-prosthetic joint movement of 28% at end 6 months. This result probably could have been due to lower sample size of the above 2 studies.
Factors Influencing the Inter -prosthetic Joint movement 1. Condition of the Acetabulum: In patients with normal articular cartilage of acetabulum, the outer cup probably slides more when compared patients with arthritis. This can probably due to friction at which the primary movement occurs in IPJ. Only at the terminal range of movements prosthetic femoral head impinges on the neck leading to movement of the outer cup. 2. The Inner femoral head size used by Verbene et al was 32 mm which could have probably decreased the IPJ motion, when compared to Bochner and Philips et al where they used 22 mm inner femoral head. In the study done by Philips TW they had suggested that lower the femoral prosthetic head size, then lower will be the friction between the Polyethylene liner & femoral head & decreased stress on outer metal cup, which will result in lower acetabular erosions. 3. In previous studies they had used prosthesis with High density polyethylene which is prone for formation of wear debris over time, which could have possibly played a role in decreasing the IPJ motion. The wear debris formed from UHMWPE is much lower than the HDPE used in those days which could have contributed to better IPJ movement. 4 
Assessment of Functional Outcome Using Oxford Hip Score and It's Co-Relation with IPJ Motion
Various criteria were used to assess the functional results following bipolar hemiarthroplasty. How best the patient is returned to the pre-fracture status has been the main criteria. In India our customs demand Squatting and sitting cross leged without difficulty. To achieve this patient should have good range of flexion, abduction, adduction and external roation at the hip and full flexion at the knee. Our final results at 6 months after bipolar hemiarthroplasty in our series were analyzed using Oxford Hip Score. The results were compared with the available western and Indian series where bipolar hemiarthroplasty was done for neck of femur patients. 90.9%, Mukerjee and Puri 78%, Bavedekar 60% satisfactory results were achieved. In out series satisfactory results were achieved in 88% of our cases. Only 2% of the patients had poor results due to moderate /marked pain. We found that there was no stastistical significance in between the age, sex Vs OHS. However we were able to analyse the relation between the IPJ motion and OHS. We found that there was significant increase in OHS in patients with IPJ motion of more than 25%. So we conclude that more the amount of IPJ motion preserved better will be the functional outcome in patients with bipolar arthroplasty done for femoral neck fractures
Conclusion
With this study we found that for effective functioning of bipolar prosthesis IPJ movement remains a vital cog in the success of the bipolar prosthesis. In this study we conclude that: There is good amount Inter-prosthetic joint movement of Bipolar prosthesis at short -term and mid -term follow-up. The functional outcome is also good when Inter-prosthetic joint movement is more than 25%.
Limitations of the Study  In this study the patients in the prospective and retrospective are not the same. And hence the results show a trend rather than being specific.  Sample size is small  Long term studies are required
